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This invention relates to an apparatus for the formation 
of transverse grooves in a road, more particularly for 
the formation of rain drainage grooves on the edges of 
the road. Transversely-extending grooves, i.e., grooves 
which are not parallel to the longitudinal axis of the 
road, are known. Generally, such grooves have been 
employed to define what is known in this art as rumble 
strips. Rumble strips may be defined by either a series 
of raised strips, often integral with the road surface, 
or by a series of transversely extending and parallel 
depressions, the latter being formed, conventionally, by 
a circular saw blade cutting into the road surface. The 
walls or sides of such grooves are thus generally 
vertical. The effect of the rumble strips is to 
generate noise and vehicle vibration when the wheels of 
an automobile pass over them to thereby apprise the 
driver that the vehicle is either to be slowed down or 
that the vehicle is not in a proper lane or not in a 
proper portion of the road. 



Prior apparatus for making a series of transverse, 
parallel grooves in an already formed road has suffered 
the drawback of not being capable of operation in a 
continuous manner. Namely, whatever element (such as a 
saw) that is employed to form each groove operates 
intermittently as regards its advance or motion along 
the road. Namely, the groove forming element is pushed 
down into the road surface, the groove is formed while 
the element is stationary vis-a-vis travel along the 
road, the element is then raised from the road surface 
and then is stepwise advanced or indexed along the road 
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to thereby form the next adjacent groove at the next 
indexing or stepping location. 



According to the practice of this invention, a groove 
forming element is moved continuously along the edge of 
a road, with a series of parallel grooves being formed 
in the road surface. The groove forming element is a 
rotating, cutting cylinder or barrel which rotates 
around its own longitudinal axis. While the cylinder is 
rotating, it moves along the road at a substantially 
uniform speed and is also moved alternately upwardly and 
downwardly, the cutting cylinder forming each groove 
during a portion of its downward motion or dwell. The 
cutting cylinder then is moved upwardly and, by the time 
it is again moved downwardly, the apparatus carrying the 
cutting cylinder has moved along the road so that the 
next and adjacent groove will be formed and spaced from 
the first mentioned groove. This process continues 
indefinitely until the desired number of grooves has 
been formed along the road. The rotating cutting 
cylinder is mounted on. a wheeled carriage, with the 
carriage being secured to a frame. The frame, in turn, 
is detachably mounted and secured to an automotive 
vehicle such as a truck. The power to drive and rotate 
the cutting cylinder is typically derived from a rotary 
hydraulic motor carried by the frame, while the regular 
periodic up and down movement of the cutting cylinder is 
carried out by periodic actuation of a linear hydraulic 
motor of the usual piston and cylinder type. The sides 
of the grooves are slanted or curved in transverse cross 
section and may be tapered in longitudinal cross- 
section. Further, the bottoms of the grooves are either 
horizontal or are tilted with respect to the horizontal, 
so that water, such as rain water on the road, will flow 
along them and off the road surface onto the road 
shoulder. The curved or slanted sides of the grooves may 
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then be provided with a retro reflective coating such as 
traffic paint (paint with glass beads or particles), 
retro reflective tape, or any other retro reflective 
pavement marking material* In this manner, the grooves 
will be visible during hours of darkness and rain, as 
the rain water does not stay on the sides of the 
grooves, thereby allowing the retro reflective beads or 
particles of the traffic paint to reflect back the- 
headlights of motorists. In addition, where glare on 
the road is present from illumination other than from 
the driver. ! s headlights, a series of shadow depressions 
will be seen by the driver, these depressions being 
defined by the grooves. 

5RIEF DESCRIPTION OF' THE DRAWINGS 

Fijgure 1 is a top plan view of the apparatus of this 
invention, with the housing and support for the 
cylindrical cutter removed. 

Figure / is a rear view of the apparatus of Figure 1, 
also with the housing and support for the cylindrical 

Figure y is a .side elevational view of the apparatus of 
Figure 1. j f 

Figure 4f is a perspective view of a road section which 
has beeri grooved by the method and apparatus. of this 
invention . 

DETAILED DESCRIPTION OF THE INVENTION 



Referring now to the drawings, the numeral 10 denotes 
generally the apparatus of this invention and includes 
an L member having a horizontal plate 12 and a vertical 
plate 14, the plates formed of a rigid material such as 
cast iron. The numeral 18 denotes any of a plurality of 
pintles extending from opposite edges of plate 12 
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mounted as by threading or welding them thereon. The 
pintles 18 are employed to attach the frame to an 
automotive vehicle, such as a truck. A pair of spaced, 
slotted bars 20, each having a respective slot 21, is 
mounted beneath and on a flat bed 22 of a truck 23. 
Opposite sets of pintles 18 extend into respective 
slots. This enables the L member to slide beneath the 
flat bed for travel and to slide laterally from the flat 
bed, as shown at Figure 1, for road groove forming. 

The numerals 28 and 30 each denote one of a pair of 
parallel bars, formed from iron for example, an end of 
each being pivoted to a respective ear carried by L 
member 12,14. The other ends of bars 28,30 are pivoted 
to a bar 32. A linear hydraulic motor 34 of the piston 
and cylinder type is pivotally attached at its upper end 
to plate 12 and at its lower end to a point on bar 28. 
Suitable actuation of the hydraulic motor 34 causes bar 
32 to move either upwardly or downwardly. The hydraulic 
lines to the motor 34 are conventional and are not 
shown . 

A housing 40, shown in full only at Figure 3 (for 
clarity in the following description) is attached as by 
welding to bar 32. Housing 40 is generally rectangular, 
formed typically of metal plate, and is open at its 
bottom. Spaced front wheels 44 are mounted on 
conventional, forked wheel and axle mounting members 46, 
the latter vertically adjustably mounted by a 
conventional slot and bolt arrangement to that wall of 
housing 40 which faces the intended direction of travel 
along a road. A single rear wheel 50 is mounted on a 
like wheel and axle mounting member 52, the latter 
similarly vertically adjustably mounted on the rear wall 
of housing 40. L member 12,14 and housing 40 define a 
f rame . 

A cutting cylinder or barrel 60 carries a rotary bearing 
62 at each end, each bearing 62 mounted on a respective 
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opposite interior wall of housing 40. For grooves 
slanted downward toward the road edge, the mounting is 
such that the cutting cylinder is slightly tilted to the 
horizontal, as illustrated. It is thus substantially 
horizontal since the tilt angle is slight. The surface 
of cylinder 60 is covered with road cutting/abrasive 
elements, .such as diamonds, so that when rotated about 
its longitudinal axis and forced down against a portion 
of a concrete, or asphalt road surface, the cylinder will 
remove that road portion which it contacts to form a 
groove having curved sides. Figure 3 indicates the 
depth of penetration of cutting cylinder 60 into road 70. 
and shows that this depth is controlled by the forward 
two wheels 44 and rear wheel 50 when linear hydraulic 
motor 34 is actuated to move housing 40 down. For a 
given road composition, the weight of housing 40 and 
elements carried by it may be sufficient to perform the 
groove forming operation (to be described). Otherwise, 
additional downward force can be supplied by linear 
hydraulic motor 34. 

Rotary hydraulic motor 78 is also mounted within and 
carried by housing 40, this motor carrying a belt sheave 
80. Belts 84 couple sheave 80 to sheave 86, the latter 
affixed to one end of cutting cylinder 60. Rotation of 
rotary motor 78 thus causes rotation of cutting cylinder 
60. Conventional hydraulic "lines, not shown, supply 
motor 78. A conventional hydraulic mechanism, not 
shown, is carried by truck 23 and supplies pressurized 
liquid to motors 78 and 34. 

A water spray bar 90'is mounted in housing 40, and its 
outlets along its length, spray water onto the surface 
of cutting cylinder 60 and/or onto the road surface 
portion being grooved. 

As shown at Figures 2 and 4, road 70 is provided, 
conventionally, with a shoulder 74 below the edges of 
the road. 
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The mode of operation of the apparatus is as follows. 

With the numeral 72 denoting the road surface, the L 

frame 12,14 is attached, as described above, to an 

automotive vehicle such as a truck 23, with the truck 

being driven in the direction of the arrow adjacent the 

right hand edge 73 of road 70. The frame and truck are 

so positioned that the right hand end of cutting 

cylinder 60 extends slightly beyond edge 73 of the road. 

Rotary motor 78 is started, thereby turning the tilted 

abrasive cylinder 60. Linear hydraulic motor 34 is 

actuated to move housing 40 to its lowest position. The 

rotating cutting cylinder drops onto the surface 72 of 

road 70, cutting/abrading one of the indicated grooves 

76. The depth of the groove 76 is controlled by the 

difference in height between the lower portion of depth 

.wheels 44 and 50 .and the lower portion of the cutting 
Go 

cy 1 l nde ztt*ttn This difference in vertical level 
establishes the maximum depth of each groove 76 cut into 
the edge of the road. Simultaneously with the continued 
and substantially uniform speed of the truck and frame 
along the road, linear hydraulic motor 34 is now 
actuated so as to raise housing 40 to remove the cutting 
cylinder from contact with the road. Sometime later, 
the housing 40 is lowered by suitable actuation of 
linear hydraulic motor 34, with the result that the 
cutting action of cylinder 60 again takes place this 
time in a position longitudinally spaced, along the road 
direction, from the first cut groove 76. The process is 
now repeated and may be carried out indefinitely until 
the desired length of, the road has been provided with 
parallel grooves 76. The grooves are normally at right 
angles to the direction of the road. The process can now 
be repeated' for the other edge of the road. The up and 
down movement of cutting cylinder 60 is preferably 
uniformly periodic and is effected by either manually or 
automatically actuating the hydraulic input/exhaust 
controls of linear motor 34. The exact curvature of the 
sides of grooves 76 will depend, on the diameter of 
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cylinder 60, the speed of truck 23 along the road, and 
the up and down velocity of cylinder 60. 

Grooves 76 function to drain water from the sides of the 
road during times of rain. Preferably, sides of grooves 
76 are coated with a retro reflective coating of any 
conventional type, such as relatively bright-colored 
paint which carries reflective glass particles or beads, 
or any other conventional retro reflective coating 
normally used in road striping. Thus, during times of 
both darkness and rain, light from the headlights of 
vehicles reflects from the reflective coating on the 
sides 'of grooves 76 to enhance visibility of the e'dge of 
the road, to thereby apprise drivers of its location. 
Further, grooves 76 produce the function of a rumble 
strip, so that there is audible and vibratory 
apprisement of the edge of the road to vehicle drives. 

From a consideration of Figure 2, it is seen that the 
axis of rotation of the cutting cylinder is not parallel 
to the road surface. This axis is slightly tilted with 
respect to a horizontal plane, with the result being 
that the drainage grooves 76 are tapered, i.e., they 
vary in width and depth along their length. If desired, 
this axis of rotation may be adjusted so that it is 
parallel to a horizontal plane, in which case the 
grooves 76 would be of equal width along their length. 
It is usually desired, however, that grooves 76 slope 
slightly towards the rim 73 of road 72 to thereby 
enhance drainage of rain water from the grooves onto the 
side or shoulder 74 (see Figure 2) of the road. 

The slope of the sides of each groove thus formed will, 
in general, depend on the rate at which the cutting 
cylinder 60 is moved into the road, the forward speed of 
the truck 23 while the cylinder 60 is in contact with 
the road, and the rate at which the cylinder 60 is moved 
upwardly from the lowest portion or position. Thus, if 
the cutting cylinder is moved relatively slowly down, 
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yet is moved up relatively rapidly, then the forwardmost 
wall of each groove will be steeper than the rearward 
wall. Conversely, if the cutting cylinder 60 is moved 
downwardly into the road at a relatively rapid rate, 
compared to the rate of upward movement, then the 
forwardmost wall of each groove will not be as steep as 
the rearward wall. 

This is readily visualized by reference to Figure 4, 
wherein the forwardmost groove wall side is denoted by 
the numeral 140 and therein the trailing wall side at 
each groove is denoted by the numeral 142. It is 
normally preferable that forwardmost wall side 140 be 
the steepest, to thereby drain the rain most rapidly and 
to provide the impact surface which vehicle tires 
contact to give the most pronounced rumble effect. The 
exact slope of each groove side 140, 142 is a function 
of the rate of downward and of upward 'motion .of cylinder 
60 and of the speed of the truck 23. Clearly, these 
rates may be varied to yield different groove slopes. 
The width of each groove, measured in a horizontal 
direction, parallel to the road, may be varied by 
varying the frequency of lowering and raising the 
cutting cylinder by actuation of motor 34 and by the 
relative speed of truck 23. The wider the groove, the 
more pronounced the rumble effect. In practice, a 
single retro reflective stripe 134 is applied along the 
road, at each side thereof,- to thereby at least 
partially coat each groove. It is particularly 
important that the forward wall side 140 of each groove 
be at least partially coated, to thereby yield the 
desired reflection of headlights back towards motorists. 

The apparatus may also be employed to form rain drainage 
grooves in a rain draining lane marker, such as grooves 
?2 of U.S. v Patent A ' 4,575, 278. Grooves formed in the 
raised strip of said patent by the method/apparatus of 
the present invention will yield a more pronounced 
rumble effect. Thus, the method/apparatus of the 
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present invention is useful for forming grooves in any 
surface portion of a road, including a raised portion. 



